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INTRODUCTION 

The  first  comprehensive  tables  on  the  composition  of  American 
foods  were  issued  by  Atwater  and  Bryant  in  1896.  These  tables, 
revised  and  expanded  in  1899  and  finally  reprinted  with  minor 
changes  in  1906  (3),  ^  have  served  admirably  as  a  standard  of  refer- 
ence, and  are  still  satisfactory  for  many  foods. 

In  the  meantime,  however,  new  fruits  and  vegetables  have  been 
introduced  and  have  found  a  place  in  our  gardens  and  on  our  markets. 
Commercial  methods  of  processing  have  undergone  great  changes 
and  development,  and  there  has  been  progress  in  the  development 
of  food  standards.  As  a  result  there  are  many  processed  foods  on 
our  markets  now  that  were  not  known  30  years  ago,  and  many  of 
the  old  established  types  have  changed. 

In  recent  years  there  has  been  popular  demand  for  new  food  tables, 
less  detailed  than  those  in  the  older  bulletins,  and  yet  extended  to 
include  a  comprehensive  list  of  the  foods  used  in  present-day  diets. 
Such  tables,  giving  only  the  representative  or  average  values  for 
foods,  would  serve  as  a  convenient  handbook  for  use  in  planning  and 
calculating  diets. 

This  circular  has  been  planned  to  meet  these  needs,  and  includes 
under  one  cover  average  values  on  the  composition  of  an  extensive 
list  of  natural  and  processed  foods  of  animal  and  plant  origin.  These 
averages  furnish  a  working  basis  for  diet  calculations,  but  they  do  not 
give  any  information  with  regard  to  the  variability  of  foods.  For  this 
and  other  technical  information  the  present  tables  must  be  supple- 
mented by  the  earlier  tables  {3,  5,  7,  8). 


1  Italic  numbers  in  parentheses  refer  to  Literature  Cited,  p.  91. 
169902°— 40  1 
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It  should  be  recognized  that  all  types  of  natural  foods  are  variable 
in  composition  and  that  some  are  conspicuous  for  their  variability. 
Fruits  vary  m  their  sugar,  acid,  and  water  content  over  a  wide  range, 
dependmg  on  the  variety,  the  amount  of  sunlight  during  the  growmg 
period,  the  stage  of  maturity,  and  the  length  and  conditions  of 
storage.  The  fiber  content  of  the  part  eaten  may  be  less  than  half  as 
much  when  the  fruit  is  peeled  and  the  seeds  or  other  fibrous  but 
edible  parts  are  removed  as  it  is  when  such  parts  are  included. 
Vegetables  vary  in  much  the  same  way.  Meats  vary  m  all  the 
constituents  of  the  edible  portion  depending,  first,  on  the  proportion 
of  separable  lean  and  fat  in  the  particular  piece,  and  second,  on  the 
fatness  of  the  animal.  Fish  of  some  one  species  may  have  8  or  10 
times  as  much  fat,  and  at  the  same  time  somewhat  more  protein,  at 
one  season  than  at  another. 

Besides  these  natural  variations  in  fresh  materials,  others  are 
introduced  in  many  cases  through  processing.  Fruits  may  be  canned 
in  plain  water  or  in  sirups  ranging  in  concentration  from  light  to  very 
heavy;  when  fruits  are  dried  the  amount  of  water  left  in  them  is  far 
from  constant;  likewise  with  vegetables.  Grains  are  milled  variously, 
and  the  highly  specialized  foods,  such  as  breakfast  cereals,  crackers, 
and  cakes,  can  be  made  from  various  mixtures  of  ingredients; 
and  the  manufacturer  may  change  these  mgredients  and  their 
proportions  from  time  to  time.  Meats,  fish,  and  shellfish  when 
cured  in  various  ways  are  desiccated  to  some  extent;  salt  is  usually 
added,  much  or  little,  and  the  composition  of  the  resulting  material, 
which  was  variable  beforehand,  becomes  even  more  so.  Still 
further  variations  in  almost  any  food  are  introduced  by  cooking. 

Because  of  this  variability,  maximum  and  minimum  values  are 
reported  in  many  tables.  These  represent  the  range  in  composition. 
For  dietitians  and  in  fact  for  others  who  must  estimate  the  protein, 
fat,  and  carbohydrate  content  of  individual  foods  and  of  whole  diets, 
it  is  well  to  recognize  this  variability,  but  it  is  not  necessary  to  Imow 
the  exact  extent  of  it.  All  that  is  essential  is  to  have  representative 
or  average  values  to  use  as  a  basis  for  such  estimates.  Yet  averages 
will  not  be  the  same  in  different  food  tables  since  foods  themselves 
are  so  variable.  Moreover,  any  given  average  vn\\  not  necessarily 
represent  the  exact  composition  of  the  particular  sample  at  hand. 
How  well  it  fits  a  given  sample  will  depend  in  some  measure  on  the 
extent  to  which  the  given  food  tends  to  vary  and,  in  addition,  on  how 
good  the  average  is.  How  representative  the  average  may  be  depends 
on  how  carefully  the  analytical  samples  have  been  chosen  to  represent 
the  food,  on  the  accuracy  of  the  analyses  themselves,  and  on  the 
number  of  analyses  on  which  the  average  is  based. 

Any  compilation,  including  the  present  one,  contains  averages  of 
varj^ing  degrees  of  accuracy.  The  average  or  representative  values 
that  have  been  prepared  are,  however,  as  nearly  correct  as  is  possible 
at  this  time.  When  additional  data  become  available  as  a  basis  for 
more  satisfactory  averages,  it  is  anticipated  that  certain  revisions  will 
be  made.  Certain  changes  in  the  data  may  also  be  indicated  in  keep- 
ing ^\'ith  the  establishment  of  new  standards  for  food  products,  that 
may  be  promulgated  from  time  to  time.  The  ta])le  on  food  values  will 
in  general,  however,  serve  as  a  satisfactory  working  basis  for  dietary 
estimates. 
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SOURCES  OF  DATA 

The  findings  from  a  very  large  number  of  original  analyses  represent- 
ing the  work  of  many  laboratories,  domestic  and  foreign,  are  summar- 
ized in  table  2.  For  the  most  part,  the  writers  have  examined  the 
original  reports  and  have  studied  the  original  data  critically  in  selecting 
material  suitable  for  use  in  this  summary. 

Some  of  the  data  used  are  from  unpublished  records,  but  the  great 
majority  are  from  pubhshed  sources.  These  are  too  numerous  to  cite 
in  detail.  Only  the  publications  that  provided  a  great  many  data 
that  could  be  used  with  little,  if  any,  alteration  are  cited.  These  are 
previous  publications  of  the  Department  {3,  4,  5,  7,  5,  10)  which  are 
for  the  most  part  compilations  and  not  in  the  strict  sense  original 
source  material.  They  are  based  in  large  measure,  however,  on  data 
that  the  authors  have  examined  in  the  original.  Values  have  been 
used  from  these  compilations  if  they  still  provide  reasonably  close 
estimates  of  the  foods  in  question,  or,  failing  that,  if  they  represented 
the  best  estimates  now  available.  Data  on  fresh  lamb  have  been  taken 
almost  directly  from  material  issued  by  the  Bureau  of  Animal  In- 
dustry.^ 

Aside  from  these  instances,  previous  summaries  and  compilations 
have  been  relied  on  in  only  a  few  exceptional  cases.  For  many  foods 
in  the  table  the  values  have  been  newly  derived.  This  is  true  in  case 
no  earlier  summaries  were  available,  or  in  case  revision  of  the  earlier 
averages  gave  more  representative  figures.  In  only  a  few  cases  have 
all  of  the  figures  on  a  given  food  item  been  borrowed  without  credit 
directly  from  a  single  investigator,  and  they  may  have  been  based  on 
a  single  anal3^sis  or  on  his  own  average  from  several. 

DERIVATION  OF  DATA 

In  general,  the  figures  are  based  on  direct  analyses  of  the  food  in 
question.  In  most  cases  they  are  arithmetic  averages  of  analytical 
values  regarded  as  valid ;  a  few  were  derived  by  methods  such  as  those 
described  in  another  publication  (5).  Of  the  values  not  based  on 
direct  analyses,  some  are  calculations  from  recipes  or  commercial 
formulas,  while  others  are  essentially  arbitrary. 

Although  some  arithmetic  method  of  derivation  was  always  the 
method  of  choice  there  were  instances  in  which  such  a  process  was 
for  some  reason  inadvisable.  If  data  were  too  few  or  altogether  lack- 
ing, if  the  samples  analyzed  were  not  typical  of  market  samples,  or  if 
there  was  reason  to  question  the  validity  of  the  analyses  themselves, 
then  arithmetic  results  were  discarded  in  favor  of  values  derived  less 
objectively.  If,  in  such  cases,  recipe  calculations  were  suitable,  these 
were  based  on  standard  recipes  or  formulas  and  the  results  were  used 
directly  or  in  compromise  with  averages  of  analyses  of  actual  samples. 
In  other  cases  where  arithmetic  values  could  not  be  derived,  the  data 
presented  are  more  or  less  arbitrary,  representing  essentially  the 
authors'  judgment  based  on  knowledge  of  similar  or  related  foods. 

For  the  purpose  of  the  present  table  no  attempt  has  been  made  to 
identify  the  figures  according  to  the  method  by  which  they  were  de- 
rived.   Such  identification  would  serve  no  special  purpose  since  no 


2  Hankins,  0.  G.,  and  Howe,  Paul  E.  tee  approximate  composition  of  cuts  from  lamb  carcasses 
OF  DIFFERENT  DEGREES  OF  FATNESS.    (U.  S.  Bur.  Anim.  Indus.)   2  pp.    1938.  [Mimeographed.] 
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one  method  of  derivation  consistently  gave  more  representative  results 
than  another.  Values  of  various  degrees  of  accuracy  were  obtained  by 
any  of  the  methods,  depending  on  the  variability  of  the  food  and  the 
limitation^  of  the  original  data.  Effort  has  been  made  in  all  cases, 
however,  to  present  values  that  approach  the  normal  ones  for  each 
food  material. 

EXPLANATION  OF  TABLE  AND  MEANING  OF  TERMS 

The  term  ''fresh"  is  used  in  table  2  to  designate  foods  in  an  essen- 
tially fresh  state;  it  is  not  meant  to  exclude  foods  that  have  been 
subjected  to  storage  or  freezing,  if  these  conditions  have  not  grossly 
altered  the  proximate  composition.  In  other  words,  foods  are  desig- 
nated as  fresh,  in  contrast  with  cooked  foods  or  ones  materially 
altered  by  drying  or  processing. 

''Edible  portion"  (E.  P.),  as  used  in  this  table,  is  usually  self- 
explanatory,  meaning-  the  part  most  commonly  eaten.  In  some 
cases  this  part  is  directly  defined  in  the  descriptive  column,  and  in 
others  it  can  be  inferred  from  information  on  the  refuse  and  the 
"as-purchased"  basis. 

The  meanmg  of  the  term  "as  purchased"  (A.  P.)  is  usually  defined 
unless  it  is  obvious.  In  some  cases  where  it  is  not  defined  and  not 
obvious,  it  can  be  inferred  from  mformation  on  the  edible  portion 
and  refuse.  The  chemical  data  that  are  given  on  the  as-purchased 
basis  relate  only  to  the  edible  portion;  they  are  calculated  to  the 
basis  of  the  purchased  weight  but  have  no  bearing  on  the  composition 
of  parts  regarded  as  inedible.  In  effect,  this  calculation  is  merely 
an  allowance  for  loss  or  waste  as  refuse.  It  facilitates  estimations 
of  nutritive  value  in  cases  where  the  weight  of  the  edible  portion  is 
not  kno\\Ti  and  only  the  purchased  weight  is  available.  For  example, 
Brazil  nuts  contain,  in  the  edible  portion,  about  14  percent  of  protem 
and  66  percent  of  fat.  Since  the  purchased  weight  contains  50 
percent  of  refuse,  only  50  percent  is  edible,  and  this  reduces  the  per- 
centages on  the  as-purchased  basis  to  about  7  percent  and  33  percent, 
respectively. 

The  term  "refuse"  relates  to  the  portion  that  is  commonly  dis- 
carded in  preparation,  that  is,  the  portion  of  the  purchased  material 
not  usually  eaten.  Often  it  includes  parts,  hke  potato  skins,  that 
are  edible  but  frequently  discarded.  The  part  iacluded  in  it,  when 
this  is  neither  defined  nor  self-explanatory,  may  be  inferred  from 
information  on  the  as-purchased  basis  and  the  edible  portion. 

The  chemical  terms  used  in  the  headings  relate,  in  general,  to  the 
constituents  as  they  are  usually  determined  by  the  prevailing  methods 
for  food  analyses,  and  generally  they  are  comparable  to  those  stated 
by  the  Association  of  Official  Agricultural  Chemists  {2). 

Water,  as  reported,  indicates  the  amount  of  free  moisture  in  the 
food,  and  represents  the  substance  that  would  be  lost  in  drying  the 
material  under  specified  conditions  of  analysis. 

Protein,  in  nearly  all  cases,  is  total  nitrogen  times  some  factor  that 
is  considered  appropriate  to  use  for  the  particular  food.  In  a  great 
many  cases  this  factor  is  6.25.  There  are,  however,  numerous  ex- 
ceptions, as  for  example  patent  wheat  flour  which  is  conventionally 
calculated  as  NX5.7.  Other  foods  in  which  factors  other  than  6.25 
hnve  been  used  include  cereals  and  cereal  products,  certain  nuts  and 
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oilseeds,  gelatin,  milk,  and  milk  products.  For  the  most  part,  the 
factors  used  were  those  published  by  Jones  (11),  or  those  personally 
communicated  by  him  to  the  writers. 

In  foods  that  are  mixtures  of  several  materials  it  is  customary  to 
use  the  factor  6.25,  and  such  a  practice  was  followed  in  the  majority 
of  cases.  However,  if  a  better  estimate  of  the  total  protein  could  be 
obtained,  in  the  authors'  opinion,  by  the  use  of  a  factor  suited  to  the 
ingredient  that  contributed  most  of  the  protein,  a  value  derived  in 
this  way  was  substituted.  Thus,  in  most  white  breads,  even  those 
made  with  some  milk,  the  protein  is  N  X  5.7,  while  in  cakes  it  is  N  X  6,25. 
In  a  few  foods  where  much  of  the  nitrogen  is  nonprotein  in  character 
it  would  overestimate  the  protein  to  calculate  it  as  total  nitrogen 
times  some  factor.  In  these  cases,  designated  by  parentheses,  a 
more  reasonable  protein  value  has  been  estimated  either  somewhat 
arbitrarily  or  on  the  basis  of  biological  experiments. 

''Total"  carbohydrate  in  the  majority  of  cases  is  reckoned  as  car- 
bohydrate by  difference,  that  is,  as  the  difference  between  100  percent 
and  the  sum  of  the  percentages  of  water,  protein,  fat,  and  ash.  This 
measure  includes  starch,  dextrin,  and  sugars,  and  is  to  tliis  extent  an 
approximate  measure  of  the  total  carbohydrate  that  can  be  utilized 
by  the  body.  However,  it  tends  to  overestimate  the  available  car- 
bohydrate since  it  also  includes  crude  fiber  and  organic  acids,  when 
present,  and  any  undetermined  solids. 

Certain  values  in  this  column  are  not  calculated  by  difference; 
these  particular  figures  are  enclosed  in  parentheses.  They  represent 
essentially  the  quantity  of  carbohydrates  and  organic  acids  that  are 
available  to  the  body.  Theoretically,  they  difi'er  from  the  values 
derived  by  difference  in  that  they  exclude  the  fiber,  tl  e  undetermined 
substances,  and  any  carbohydrates  that  are  not  considered  as  avail- 
able. Some  of  these  values  are  based  on  direct  determination  of  such 
substances  as  starch,  dextrin,  sugars,  and  acids;  others  are  based  on 
evidence  from  biological  experiments. 

Total  carbohydrate  is  reported  as  zero  for  fresh  muscular  meats 
and  fish.  Although  it  is  frequently  present  in  these  tissues,  it  is 
generally  less  than  0.5  percent  as  indicated  by  direct  determination 
in  numerous  specimens. 

"Nitrogen-free  extract,"  that  is,  total  carbohydrate  excluding  fiber, 
is  not  given  in  these  tables,  although  this  measure  is  preferred  by 
some  for  estimating  the  quantity  of  carbohydrate  in  foods.  It  has 
some  advantage  over  total  carbohydrate  as  a  measure  of  the  part 
available  to  the  body  and  may  be  calculated  if  desired,  except  for 
some  of  the  fiber-containing  foods  for  which  data  on  fiber  are  lacking. 
The  calculation  is  made  by  subtracting  fiber  Irom  the  total  carbohy- 
drate. This  type  of  estimate  has  been  used  in  most  cases  as  a  basis 
for  the  carbohydrate  classification  of  fruits  and  vegetables  (p.  14). 

Sugars  are  not  reported  on  a  strictly  uniform  basis,  partly  because 
the  data  in  the  original  reports  did  not  permit  of  this,  and  partly 
because  foods  of  different  classes  differ  in  the  predominating  sugar. 
For  most  fresh  and  dried  fruits  and  vegetables  and  for  many  other 
foods  the  values  for  sugar  represent  total  sugar  as  invert  or  as 
dextrose ;  for  many  foods  they  represent  the  direct  sum  of  sucrose  and 
reducing  sugars.  In  milk  and  milk  products,  the  predominating  sugar 
is  lactose.  For  these  the  values  reported  represent  lactose  by  difference 
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and  include,  therefore,  not  onh^  lactose  but  lactic  acid  and  any 
undetermined  solids. 

The  starch  values  represent  results  from  determinations  by  con- 
ventional analytical  methods.  Dextrins  are  often  included  in  the 
portion  reported  as  starch. 

Acid  is  the  total  free  acid,  calculated  in  most  foods  as  malic  (m.) 
or  citric  (c)  acid,  depending  on  wliich  was  considered  to  predominate. 
In  the  few  foods  where  lactic  (L)  acid  predominates,  total  acid  is 
calculated  to  that  basis,  and  in  vinegar  it  is  counted  as  acetic  (a)  acid. 

Fat,  determined  as  ether  extract,  includes  not  only  true  fats  but 
various  other  ether-soluble  substances,  such  as  fatty  acids,  lecithin, 
and  plant  pigments. 

Ash  is  the  residue  from  burning  the  dry  substance  until  it  is  free 
from  carbon.  In  prepared  products  that  are  heavily  salted,  such  as 
caviar,  soy  sauce,  olives,  and  salted,  pickled,  and  smoked  fish,  much 
of  the  ash  is  common  salt.  Salt  and  residue  from  baldng  powder  or 
other  leavening  agents  constitute  much  of  the  ash  of  baked  goods. 

The  fiber,  determined  chemically  as  crude  fiber,  gives  an  approxi- 
mate measure  of  the  fibrous  portion  of  plant  foods.  It  is  usually 
counted  in  the  total  carbohydrate  and,  therefore,  as  contributing  to 
the  total  calories,  although  it  is  admitted  that  the  fibrous  portion  is 
not  readily  available  to  the  body.  Fiber  is  not  present  in  any  of  the 
animal  foods. 

Fuel  value  is  expressed  in  calories  and  is  calculated  on  the  basis  of 
the  conventional  physiological  values,  that  is,  4  calories  per  gram  of 
protein  and  of  carbohydrate,  and  9  per  gram  of  fat.  In  general,  the 
figure  for  total  carbohydrate  was  the  one  chosen  for  this  calculation. 
Alcohol  is  calculated  at  7.1  calories  per  gram.  When  no  data  were 
available  on  any  one  or  more  of  these  constituents  and  there  was  a 
reasonable  assumption  that  these  constituents  were  either  absent  or 
present  in  negligible  quantities,  calculations  were  made  from  such 
constituents  as  were  reported.  The  values  are  given  to  the  nearest 
calorie  per  100  grams.  The  calories  per  pound  are  given  to  the 
nearest  5  for  all  foods,  except  meats,  poultry,  game,  meat  organs,  and 
meat  products.  The  latter  are  reported  to  the  nearest  10  calories 
per  pound. 

Parenthetical  values  in  the  protein  and  carbohydrates  columns  of 
the  table  have  been  mentioned.  All  values  in  parentheses  are  reported 
on  a  somewhat  different  basis  from  that  of  other  figures  in  the  column. 
In  general,  the  figures  not  so  marked  relate  to  the  total  quantity  of 
the  particular  constituent  as  it  is  determined  chemically  or  calculated 
conventionally.  The  parenthetical  values  are  substitutions  that  are 
presented  in  place  of  these  more  direct  analytical  values.  They  relate 
in  general  to  the  quantity  of  the  constituent  that  the  authors  estimate 
is  utilized  by  the  body. 

Where  no  figure  is  given  it  sometimes  signifies  that  no  satisfactory 
value  was  available  for  the  constituent  in  question,  although  there  is 
reason  to  suppose  it  to  be  present.  In  other  cases  the  constituent  is 
assumed  to  be  absent. 

A  zero  indicates  that  a  particular  constituent  has  been  reported  as 
absent  or  is  low  enough,  usually  under  1  percent,  to  justify  neglecting 
it  in  diet  calculations.  In  a  few  instances,  zero  appears  in  the  tables 
as  a  parenthetical  value  to  indicate  that  the  constituent,  though 
present  in  appreciable  quantities,  should  not  be  reported.    In  such 
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cases  the  authors'  opinion  is  that  the  greater  part  of  the  constituent 
in  question  is  not  in  a  form  that  is  used  by  the  body  and  that  the 
remamder  is  so  small  that  it  should  be  disregarded  in  dietary  estimates. 
The  followmg  key  summarizes  the  abbreviations  and  symbols  used: 


NOTES  ON  CERTAIN  CLASSES  OF  FOODS  AND  ON  USE  OF  DATA 


The  edible  portion  in  the  fresh  and  cured  meats  is  the  lean  meat 
and  visible  or  separable  fat,  with  the  exceptions  noted  as  ''lean  meat 
only."  The  refuse  is  bone  or  in  a  few  cases,  especially  pork,  it  is 
bone  and  skin. 

Fresh  wholesale  cuts  of  the  commoner  kinds  of  meat  are  classified 
by  fatness.  In  beef  these  classes,  according  to  fat  content,  correspond 
fairly  well  with  commercial  grades  of  beef,  of  the  steer  or  heifer  classes. 
The  commercial  grades  are  indicated  in  the  table.  In  the  case  of 
veal  and  pork,  the  association  of  fatness  with  grade  is  probably  no 
less  distinct,  but  it  has  not  been  as  clearly  established.  For  these 
meats  the  medium  class  relates  to  the  stage  of  fatness  believed  to 
correspond  with  the  grade,  or  grades,  now  sold  in  the  greatest  volume 
in  the  retail  markets;  the  fatter  meat,  in  general,  comes  from  higher 
commercial  grades.  In  lamb  the  intermediate  class  may  be  considered 
as  representing  the  commercial  grade  Good.  In  the  case  of  pork  the 
medium  fat  class  also  corresponds  roughly  to  carcasses  that  would  be 
graded  Good.  Data  on  the  fat  class  would  be  more  appropriate  to 
use  in  calculating  the  composition  of  the  Choice  grade  of  the  fat 
or  lard  type  of  pork,  while  those  on  the  thin  class  would  be  better 
to  use  for  meat  from  carcasses  graded  Common  or  Medium. 

Wholesale  cuts  are  standard  cuts,  for  the  most  part  according  to 
Chicago  methods  or  those  described  in.  a  United  States  Department 
of  Agriculture  publication  (9). 

Retail  cuts  are  highly  variable  in  their  composition  since  the  practice 
of  cutting  and  trimming  is  far  from  uniform.  Data  on  the  wholesale 
cuts  are,  therefore,  all  that  are  presented  in  the  tables.  Often  the 
retail  cut  may  be  very  similar  in  composition  to  the  wholesale  cut 
from  which  it  comes.  This  is  especially  true  when  the  retail  cut  is  a 
section  or  slice  from  a  wholesale  cut  that  is  fairly  uniform  in  physical 
composition  from  end  to  end  and  not  trimmed  much  for  retail  sale. 
Pork  chops  from  any  one  pork  loin,  though  not  precisely  alike,  are 
not  grossly  dissimilar;  the  same  is  true  of  a  series  of  round  steaks 
all  cut  from  one  beef  round. 

For  purposes  of  estimating  the  composition  of  any  retail  cut  that 
is  distinctly  different  from  the  corresponding  wholesale  cut  in  its 
proportion  of  lean,  fat,  and  bone,  the  best  index  to  its  chemical  com- 
position is  the  proportion  of  visible  fat.  Data  on  the  edible  portion 
of  some  other  wholesale  cut  with  a  similar  proportion  of  visible  fat 
will  provide  the  basis  for  reasonably  good  approximations  in  certain 


a,  acetic 

A.  P.,  as  purchased 
c,  citric 
Do.,  ditto 

E.  P.,  edible  portion 
ExcL,  excluding 
IncL,  including 
L,  lactic 


m,  malic 
Ref.,  refuse 

Tot.,  total    by    difference,  including 


fiber 
Wt.,  weight 

(  )  see  text  for  discussion  of  parenthet- 
ical values,  pp.  5  and  6. 
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cases.  Estiniates  based  on  the  proportion  of  visible  fat  in  the  edible 
portion  only  vnll,  in  general,  be  more  accurate  than  those  based  on 
the  proportion  of  fat  in  the  as-purchased  weight. 

To  estimate  the  chemical  composition  of  a  retail  cut  that  is  chiefly 
lean,  as  flank  steak  of  beef,  the  proportion  of  visible  fat  in  the  edible 
portion  should  first  be  estimated,  by  dissection  or  visually,  in  the  cut 
in  question.  Suppose  that  it  contains  only  about  one-twentieth,  or 
5  percent  of  visible  fat.  The  wholesale  beef  cut  that  comes  nearest 
to  this  quantity  is  thin  foreshank.  The  edible  portion  of  such  a  cut 
contains  7  percent  of  visible  fat,  6  percent  of  fat  as  ether  extract, 
and  21  percent  of  protein.  These  values  may  be  considered  as  giving 
a  better  approximation  for  such  a  lean  piece  of  beef  than  the  values 
of  the  corresponding  wholesale  flank,  since  the  latter  obviously  con- 
tains far  too  high  a  proportion  of  visible  fat. 

It  is  more  difficult  to  estimate  the  composition  of  retail  cuts  in 
terms  of  the  weight  as-purchased  from  data  on  wholesale  cuts,  espe- 
cially if  the  retail  meat  has  had  much  of  the  bone  removed.  Such 
approximations  can,  however,  be  made  if  a  wholesale  cut  of  the  same 
grade  and  similar  lean,  fat,  and  bone  content  is  selected  as  a  basis. 

Lean  meats  from  animals  other  than  those  included  in  the  table 
can  be  estimated  from  the  general  figures  for  game  animals. 

In  rabbits  the  allowance  to  be  made  for  refuse  depends  on  the  basis 
of  purchase,  whether  purchased  with  or  ^vithout  the  edible  giblets  and 
whether  purchased  on  the  live-,  drawn-,  or  dressed-weight  basis.  On 
the  live-weight  basis  refuse  is  relatively  high  since  it  includes  entrails, 
pelt,  head,  and  feet  in  addition  to  the  bones.  The  terms  ''drawm" 
and  ''dressed"  have  a  somewhat  different  meaning  as  appHed  to  rab- 
bits from  what  they  have  as  applied  to  poultrj^.  Drawm  weight,  in 
the  case  of  rabbits,  refers  to  the  weight  after  removal  of  the  entrails. 
On  this  basis  refuse  consists  of  pelt,  head,  feet,  and  bones.  Dressed 
weight  refers  to  the  weight  of  the  dra^vn,  skinned  carcass  with  head 
and  feet  removed.    Refuse  in  this  case  is  essentially  bone. 

Chickens  of  several  commercial  classes,  according  to  weight  and 
age,  are  recognized  in  most  markets.  Wide  variations  in  fatness  and 
in  proportion  of  refuse  and  edible  part  are  to  be  expected  from  class 
to  class,  and  the  table  shows  such  variations.  Because  these  classes 
differ  so  Tsndely,  it  is  not  desirable  to  estabHsh  figures  for  chickens  in 
general.  Clearly,  figures  for  the  class  in  question  would  be  preferable 
as  a  basis  for  any  dietary  estimate.  For  this  reason,  no  single  set  of 
figures  for  all  chickens  is  offered  in  the  table.  If  approximate  values 
must  be  used  in  diet  estimates  for  w^ant  of  information  on  the  class 
or  on  the  weight  or  age  of  the  chicken,  then  the  values  for  roasters 
are  probably  the  best  choice. 

The  basis  of  purchase,  that  is,  whether  as  live,  dressed,  or  dressed 
and  drawm  chickens,  determines  the  allowances  that  should  be  made 
for  refuse  or  waste  even  more  than  does  the  commercial  class.  Such 
allowances  are  only  crude  approximations  at  best.  Very  large  errors 
will  be  introduced  into  diet  calculations  if  poultry  purchased  and 
weighed  alive  is  reckoned  on  the  basis  of  the  dra^vn  weight.  This  is 
sho>m  by  the  contrast,  within  any  one  commercial  class,  between 
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the  values  on  the  several  as-purchased  bases.  ''Live  weight"  is  self- 
explanatory.  ''Dressed  weight"  is  the  weight  after  removal  of  blood 
and  feathers,  either  before  or  after  chilling.  "Drawn  weight"  is 
used  here  briefly  to  refer  to  the  weight  of  dressed  and  drawn  fowl.  It 
is  appreciably  lower  than  dressed  weight  since  it  relates  to  the  weight 
after  the  blood,  feathers,  head,  feet,  and  inedible  viscera  have  been 
removed. 

"Total  edible"  in  the  poultry  items  in  the  tables  refers  to  the  total 
of  flesh  or  muscle,  the  skin  with  any  external  fat,  the  edible  viscera 
or  giblets,  and  the  internal  fat.  The  giblets  are  heart,  liver,  and 
empty  gizzard.  In  cases  where  the  part  counted  as  edible  is  not  as 
inclusive  as  this,  the  refuse  includes  parts,  like  the  fat,  that  are  reaUy 
edible  but  may  be  wasted. 

Although  the  percentage  of  fat  in  the  entire  edible  portion  of 
chickens  varies  rather  widely  between  commercial  classes,  in  the  lean 
meat  it  is  much  more  nearly  uniform.  Estimates  based  on  the  figures 
for  flesh  only,  that  is,  the  lean  meat,  can  be  much  more  nearly  correct, 
therefore,  than  those  based  on  the  figures  for  the  entire  edible  part. 

Other  domestic  poultry  and  game  birds  are  also  variable  in  com- 
position, especially  in  fat  content,  and  in  the  proportion  of  refuse  or 
waste,  but  of  necessity  less  detail  on  these  variations  is  presented  in  the 
table. 

The  composition  of  cooked  meats  depends  not  so  much  on  the 
kind  of  meat  or  cut  as  on  the  fatness  and  the  degree  of  doneness. 
The  values  for  cooked  meats  and  poultry  are  presented,  therefore, 
without  reference  to  cut  and  without  designation  of  kind  or  species, 
that  is,  whether  beef,  pork,  lamb,  or  chicken.  No  satisfactory  esti- 
mates for  any  given  cut  can  be  made  unless  relative  fatness  is  known. 
Further  details  on  this  classification  were  published  in  1937  (6). 

FISH  AND  SHELLFISH 

Data  on  numerous  kinds  of  fresh  fish  and  shellfish  are  given  in  the 
table  on  composition,  although  it  does  not  include  all  the  kinds  that 
the  market  affords.  The  common  and  scientific  names  of  those  pre- 
sented, including  a  few  kinds  reported  only  as  the  canned  or  preserved 
material,  are  listed  in  table  1  by  way  of  defining  the  terms  since  the 
common  names  are  used  variously  in  different  places.  Not  all  the 
local  names  can  be  given,  however.  In  some  instances,  the  informa- 
tion on  whether  the  fish  is  a  marine  or  fresh-water  kind  may  be  use- 
ful. The  class  of  fish  shown  in  the  last  column  of  the  table  has  to 
do  with  the  chemical  classification  briefly  described  below  and  has 
no  bearing  on  the  scientific  relationships.  For  the  sake  of  conveni- 
ence, turtle  and  terrapin  are  also  listed  in  table  1. 

The  percentage  of  refuse  is  naturally  much  higher  in  fish  purchased 
whole  than  in  dressed  fish  or  steaks.  It  is  important  to  select  the 
appropriate  basis  if  estimates  are  to  be  made  on  the  purchased 
weight.  In  this  connection,  the  term  "whole"  as  used  in  the  tables  is 
self-explanatory.  The  "drawn  weight"  is  the  weight  of  the  whole  fish 
minus  the  entrails.  "Dressed  weight"  relates  to  the  weight  of  the  fish 
after  evisceration  and  removal  of  head  and  tail  and,  in  some  cases, 
fins.   "Steaks"  are  cross  sections  or  slices  of  the  fish. 
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Table  1. — Common  and  scientific  names  of  fish  and  shellfish,  with  information  on 
classes  according  to  chemical  composition 


Common  name 


Scientific  name 


Marine  or 
fresh  water 


Class 


Abalone   

Albacore  

Alewife  

Barracuda,  California  

Bass,  Atlantic,  black  sea  

Bass,  black,  large  and  small  mouthe  l 

Bass,  California  white  sea  

Bass,  striped  

Bluefish  or  tailor  

Bonito,  including  Atlantic,  California, 

and  striped 

Butterfish  or  dollarfish  

Carp  (or  German  carp)  

Carp  sucker  

Catfish  

Clams,  round  

Clams,  long  

Cod  

Crabs,  Pacific  

Crabs,  Atlantic  

Crayfish  

Croaker  

Croaker,  yellow-fin  

Cultus,  Pacific  

Cusk,  Atlantic  

Drum,  red  

Eel,  American  

Flounder,  southern  

Flounder,  summer  

Flounder,  winter  

Crayfish  (a  shark)  

Grouper,  spotted  hind  

Haddock  

Hakes,  including  the  Pacific,  Boston, 

squirrel  hakes,  and  whiting  or  silver 

hake. 

Halibut  

Halibut,  California  

Herring,  Atlantic  

Herring,  lake,  or  cisco  

Herring,  Pacific  

Horse  mackerel  (Pacific)  

Kingflsh,  Pacific  

King  whiting  

Lake  trout  

Lobster  

Mackerel,  common  Atlantic  

Mackerel  (Pacific  coast)  

Mullet,  common  

Muskellunge  

Mussels  

Oysters  

Perch,  white  

Perch,  yellow  

pickerel,  common  eastern  

pike,  common  

Pike,  sauger  

Pike,  wall-eyed    

Pollock  

Pompano,  common   ._. 

Porgy,  Atlantic  (or  jolthead)  

Ray  or  skate  

Red  grouper  

Red  snapper  

Rock  cod.  Pacific  

Sablefish  or  black  cod  

Salmon,  Atlantic  

Salmon,  king  or  chinook  

Salmon,  chum  

Salmon,  coho  or  silver  

Salmon,  pink  or  humpback  

Salmon,  sockeye  or  red  

Sand  dab,  California  

Sardine,  California  

Scallops    

Scup  or  porgy  

Shad  or  American  shad  

Sheepshead,  Atlantic  

Shrimp..   


Halotis  species  

Germo  alalunga  

Pomolobus  pseudoharengus  

Sphyraena  argentea    

Centra pristis  slriatus  

Micropterus  dolomieu  and  M.  salmoides. 

Cynnscion  nobilis  

Roccus  lineatus  

Pomatomus  saliatrix  

Sarda  sarda,  S.  lineolata  and  Euthynnus 
pelamis 

Poronotus  triacanthus  

Cyprinus  carpio  

Carpiodes  thompsonii  and  C.  cyprinus... 

Ameiuridae  species  

Vernis  mercenaria   

Mya  arenaria  

Gad  as  morrh  ua  

Cancer  magister  

Callinectes  hastatus  and  C.  sapidus  

Cambarus  species  

MicTopogon  undulatus  

Umbrina  roncador  

Ophiodon  elongatus  

Brosmins  brosme  

Sciaenops  ocellatus  

Anguilla  rostrata  

Paralichthys  lethostigmus  

P.  dentatus  

Pleuronectes  americanus  

Squalus  suckleyi  

Epinephelus  drummond-hayi  

Melanogramrnus  aeglefinus  

Merluccius  producius,  Urophycis  species, 
U.  chuss  and  Merluecius  bilinearis. 


Hippoglossus  hippoglossus  

Paralichthys  californicus  

Clupea  harengus  

Leacichthys  species   

Clupea  pallasii  

TrachuTus  symmetricus  

Genyonemus  lineatus. .  

Menticirrhus  americanus  and  M.  saxatilus 

Cristicomer  namaycush  

Homarus  americanus...   

Scomber  scombrus  

S'.  diego  

Mugil  cephalus  

Esox  masquinongy  

Mytilus  edulis  and  M.  californianus  

Ostrea  virginica  and  0.  lurida  

Morone  americanus   

Perca  flavescens  

Esox  reticulatus...   

E.  lucius  

Stizostedion  canadense  

S.  vitreum  

PoUachius  virens  

Trachinotus  carolinus  

Calamus  species  

Raja  species  

Epinephelus  morio  

Lutianus  blackfordii  

Sebastodes  species  

Anoplopoma  fimbria  

Salmo  salar  

Oncorhynchus  tschawytscha    

O.  keta  

0.  kisutch  

0.  gorbuscha  

0.  nerka  

Orthopsetta  sordida  

Sardinops  caerulea  

Pecten  irradians  

Stenotomus  chrysops  

Alosa  sapidissima  

Archosargus  probafocephalus  

Any  edible  shrimp  of  the  following 

genera:  Peneus.  Pandalus,  Pandahp- 

8is,  Crangon. 


Marine. 

 do- 

 do_. 

.._,.do.- 

 do.. 

Fresh... 
Marine. 

 do.. 

 do.. 

 do_. 


 do. 

Fresh-. 

 do. 

 do. 


Marine- 

 do.. 

 do.- 

 do.. 

 do.. 

 do.. 


....do  

 do  

Marine  or  fresh 
Marine  

-_..do  


.._do- 
...do. 
...do_ 
...do_ 
...do. 


Fresh.. 
Marine. 

 do-. 

 do- 

 do- 
Fresh  - - 
Marine. 
 do.. 


 do.. 

.__..do.. 
Fresh . . 
Marine. 
 do- 


Fresh  - 

 do- 

 do. 


.— do- 

 do- 

.... do- 
Marine. 
....do- 
.  — do- 
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Table  1. — Common  and  scientific  names  of  fish  and  shellfish,  with  information  on 
classes  according  to  chemical  composition — Continued 


Common  name 


Scientific  name 


Marine  or 
fresh  water 


Class 


Smelt,  Atlantic.   

Smelt,  jack  

Smelt,  Pacific  bay  

Sole,  California  

Spanish  mackerel  

Squeateague,  gray,  or  weakfish_ 

Sturgeon  

Sucker,  white-nosed  

Swordfish  

Tautog  ..  

Terrapin  

Tilefish   

Tomcod,  Atlantic  

Trout,  eastern  brook  

Tuna,  blue-fin  

Tuna,  yellow-fin    

Turbot  or  Greenland  halibut.. 

Turtle  

Whitefish,  Great  Lakes  

Yellowtail  


Osmerus  mordax  

Atherinopsis  californiensis  

Atherinops  affinis  

Parophrys  vetulus  

ScomberomoTus  maculatus  

Cynoscion  regalis  

Acipenser  sturio  

Moxostoma  anisurum  

Xiphias  gladius  

Tautoga  ovitis   

Malaclemmys  species  

Lopholatilus  chamaeleontkeps. 

MicTogadus  tomcod  

Salvelinus  fontinalus  

Thunnus  thynnus  

Neothunnus  macropterus  

Reinhardtius  hippogiossoides. . 

Chelonia  mydas  

Coregonus  cLupeiformis  

Seriola  dorsalis  


Marine  

 do   

 do  

 do  

 do  

 do  

Fresh  or  marine. 

Fresh  

Marine  

 do  


.do- 
.do- 
_do. 


Fresh 
Marine. 

 do.. 

 do.. 

..-__do.. 
Fresh.. 
Marine. 


In  table  2  data  are  given  on  separate  species  of  fish,  or  on  combina- 
tions of  certain  related  species.  In  addition,  general  figures  are  given 
for  two  classes  of  fresh  fish.  Each  class  includes  fish  that  are  similar 
in  composition,  although  otherwise  unrelated. 

Fish  of  class  1  are  fairly  low  in  fat  and  have  about  19  percent  of 
protein.  Species  or  kinds  characteristic  of  this  class  are  Atlantic 
black  sea  bass,  striped  bass,  carp,  croaker,  yellowfin  croaker,  king 
whitings,  muskellunge,  white  perch,  pickerel,  pikes,  and  squeateague. 

Fish  of  class  2  are  very  low  in  fat  and  somewhat  lower  in  protein, 
as  a  whole,  than  those  in  class  1.  Cod,  summer  and  winter  flounder, 
hakes,  haddock,  and  sand  dab  are  characteristic. 

Fish  in  either  of  these  two  classes  may  be  figured  at  the  general 
average  for  the  group  or  at  the  composition  reported  for  the  particular 
fish  itself.  Those  that  are  not  included  in  class  1  or  2  are  designated 
as  belonging  to  class  3. 

Fish  of  class  3  are  so  variable  in  their  fat  and  protein  content  that 
they  are  not  summarized  as  a  class  in  table  2,  although  class  averages 
for  this  group  have  been  in  use  elsewhere.  The  authors  recommend 
that  the  edible  portion  of  any  of  the  kinds  so  designated  be  estimated 
at  the  rates  indicated  for  the  particular  kinds.  Such  a  rate  is  more 
satisfactory  than  any  generalized  set  of  percentages  that  may  have 
been  pubHshed  to  represent  them.  Even  a  single  set  of  figures  for  a 
particular  species  of  fish  can  be  regarded  only  as  a  rough  approxima- 
tion for  a  given  specimen  since  many  of  these  fish  are  subject  to  wide 
seasonal  variations.  Outstanding  among  the  kinds  belonging  to  this 
fatter  and  more  variable  group  are  albacore,  butterfish,  eel,  lake  trout, 
salmon,  sardines,  shad,  Spanish  mackerel,  and  the  several  bonitos, 
mackerels,  and  tunas. 

Although  the  generalized  figures  for  classes  1  and  2  are  fairly  satis- 
factory as  estimates  on  the  edible  portion,  they  are  less  so  as  estimates 
on  the  as-purchased  basis.  Refuse  figures  for  the  particular  land  are 
in  general  to  be  preferred.  The  generalized  figures  will  necessaril}?-  be 
used,  however,  in  diet  studies  when  the  record  does  not  indicate  the 
kind  of  fish  eaten. 
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The  refuse  figures  for  the  two  classes  are  alike.  They  can  serve  as 
estimates  for  a  particular  kind  of  fish  in  either  of  these  classes  when 
approximations  must  be  made  and  data  on  the  appropriate  basis  as 
purchased  are  lacking.  If  necessary,  the  refuse  figures  may  be  used  to 
apply  even  to  fish  of  class  3,  but  appropriate  data  on  the  constituents 
of  the  edible  portion  should  be  used  mth  them  in  deriving  the  estimates 
on  the  as-purchased  basis. 

Only  a  few  data  are  reported  for  cooked  fish.  These  do  not  apply 
to  individual  members,  but  are  general  figures  for  estimating  the 
composition  of  fish  cooked  by  the  several  methods  usually  employed. 
In  the  case  of  boiled  fish,  two  sets  of  figures  are  given,  one  for  the 
leaner  fish,  and  another  for  the  fatter  fish.  The  leaner  group  includes 
fish  of  classes  1  and  2  and  the  leaner  members  of  class  3,  whereas  the 
group  designated  as  fatter  fish  represents  only  the  fatter  members  of 
class  3.  For  baked  or  broiled  fish,  this  subdivision  as  to  class  of  fish  is 
considered  less  important.  The  reason  for  this  is  that  fat  of  some  land 
is  needed  to  cook  fish  satisfactorily  by  these  methods.  Fatter  fish  will 
provide  their  own  fat,  and  the  leaner  ones  must  have  added  fat  to 
prevent  the  product  from  being  too  dry.  To  some  extent  this  equal- 
izes the  amount  of  fat  in  the  finished  product. 

Fried  fish  are  capable  of  absorbing  so  much  fat,  especially  in  the 
meal,  flour,  or  other  cereal  used  to  coat  them,  that  wide  variations 
are  to  be  expected.  The  figures  given  for  fish  that  have  absorbed 
much  fat  may  be  appropriate  to  use  for  any  small  kind  fried  in  deep 
fat  regardless  of  the  fat  content  of  the  raw  fish.  Here,  the  variations 
due  to  fat  penetration  during  cooking  probably  outweigh  any  original 
differences  in  the  composition. 

CEREALS  AND  CEREAL  PRODUCTS 

Cereals  and  their  products  vary  so  widely  in  their  composition  that 
for  the  purpose  of  this  table  only  crude  approximations  for  the  main 
types  of  the  several  kinds  of  products  can  be  offered.  Estimates  for 
the  grain  itself  or  for  such  mill  products  as  patent,  straight,  or  whole- 
wheat flour  are  more  nearly  satisfactory  for  dietary  calculations  than 
values  for  material  such  as  cakes  or  cookies  whose  composition  is  still 
more  highly  variable.  Ready-to-eat  material  is  naturaUy  subject  to 
far  wider  variations  in  composition  than  are  the  raw  materials  that 
were  used  in  making  it. 

FRUITS  AND  VEGETABLES 

Most  of  the  fresh  fruits  and  vegetables  listed  in  table  2  have  been 
included  in  earlier  publications  (7,  8),  which  may  be  consulted  for 
further  detail  and  for  information  on  botanical  identification.  A 
number  of  tropical  and  subtropical  fruits  not  included  in  the  earlier 
tables  have  been  added  to  the  present  list.  These  fruits  are  known 
by  various  common  names,  many  of  which  are  of  local  oris:in  and  usage. 
In  some  cases  a  particular  name  is  variously  used  in  different  regions 
to  apply  to  different  fruits.  Since  the  fruits  themselves  may  be  un- 
familiar to  many  and  since  there  is  some  confusion  in  nomenclature, 
the  following  list  is  offered  in  order  to  indicate  definitely  the  fruits  to 
which  the  analyses  apply. 
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Carissa  or  Natal 
plum   Carissa  grandi flora 

Cherimoya  Annona  cherimola 

Feijoa  Feijoa  sellowiana 

Granadilla,  pur- 
ple, or  passion 

fruit  Passi flora  edulis 

Groundcherry, 

including  poha 

and  Cape- 

gooseberry  Physalis  spp. 

Jujube  Zizyphus  jujuba 

Kumquat   Fortunella  spp. 


Loquat   Eriohotrya  japonica 

Mamey  or  mam- 

mee  apple  Mammea  americana 

Rose  apple  Caryophyllus  jambos 

Sapodilla  or  Sa- 

pota   Achras  sapoia 

Sapote  or  mar- 
malade plum__  Calocarpum  mammo- 
sum 

Sugar-apple  or 

sweetsop  Annona  squamosa 

Surinam-cherry 

or  pitanga  Eugenia  uniflora 


The  figures  for  dried  fruits  are  applicable  to  products  prepared  by 
any  of  the  conventional  methods  of  drying,  that  is,  to  sun-dried, 
dehydrated,  or  evaporated  fruits.  The  moisture  figures  are  probably 
representative  of  much  of  the  dried  fruit  on  the  market.  Some  samples, 
such  as  string  figs,  or  other  fruits  that  have  dried  out  so  that  they  are 
no  longer  pliable,  will  contain  less  moisture,  while  certain  so-called 
tenderized  products  will  contain  more  moisture  than  the  figures  in 
the  table  would  indicate. 

The  analyses  of  canned  fruits  and  vegetables  refer  in  every  case 
to  the  total  contents  of  the  can.  It  is  understood,  therefore,  that 
they  apply  to  servings  of  the  canned  food  that  include  their  pro- 
portionate share  of  liquid.  The  analyses  given  apply  less  well  to  the 
drained  solids  portion  of  canned  foods,  but  they  may  be  used  as  ap- 
proximations, since  no  satisfactory  data  are  available  for  the  drained 
solids  alone.  In  general  it  may  be  said  that  these  figures  for  the  total 
contents  of  the  can  somewhat  underestimate  the  composition  of  the 
drained  solids  of  canned  vegetables,  but  that  they  slightly  overesti- 
mate the  carbohydrate  in  the  drained  solids  of  canned  fruits  of  the 
medium  grades. 

Three  groups  of  canned  fruits  are  represented  in  the  table,  namely, 
those  packed  without  sugar  or  sirup,  those  packed  in  the  juice  of  the 
fruit  itself,  and  those  canned  in  sirup.  The  first  group  includes  the 
special  products  labeled  as  water  pack,  and  also  those  designated  as 
''pie"  grade.  The  latter  are  packed  only  in  large-size  cans.  Fruits 
canned  in  sirup  may  contain  from  10  to  about  45  percent  of  carbo- 
hydrate depending  chiefly  on  the  concentration  of  the  packing  sirups. 
The  analytical  data  given  here  are  fairly  representative  of  those  packed 
in  medium  and  heavy  sirups.  Such  products  will  usually  fall  in  the 
Standard  and  Choice  grades  respectively;  the  corresponding  grades 
of  the  Bureau  of  Agricultural  Economics  are  U.  S.  grades  C  and  B. 
The  figures  given  are  probably  typical  of  the  qualities  or  grades  that 
are  sold  at  retail  in  the  greatest  volimie.  In  general,  the  values  pre- 
sented are  not  satisfactory  to  represent  either  the  fruits  packed  in 
light  sirup  or  those  packed  in  extra  heavy  sirup. 

Data  for  the  canned  vegetables  are  reported  on  the  ordinary  brine- 
pack  basis.  Water-pack  vegetables  have  essentially  the  same  compo- 
sition, except  that  they  contain  a  little  less  salt,  a  difference  of  less 
than  1  percent,  which  results  in  a  lower  ash  figure. 

A  classification  of  fruits  and  vegetables  according  to  carbohydrate 
content  is  convenient  for  purposes  of  calculating  the  amount  of  carbo- 
hydrate in  diabetic  diets.    By  this  system  the  fruits  and  vegetables 
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are  grouped  into  several  classes  suck  that  all  items  in  any  one  class 
may  be  figured  at  the  same  carbohydrate  value.  Such  a  classification 
has  been  published  by  this  Department  (1)  to  meet  the  needs  for  a 
uniform  system  of  carbohydrate  grouping.  For  convenience  it  is 
presented  here,  extended  however,  to  mclude  many  additional  items. 
Based  on  the  analyses  m  the  tables,  the  classification  has  been  arranged 
to  mclude  in  six  groups  most  of  the  fresh  and  canned  fruits  and  vege- 
tables. These  groups  are  calculated,  respectively,  at  3,  6,  9,  12,  15, 
and  18  percent  of  carbohydrate.  Practically  all  of  the  dried  fruits 
and  vegetables,  and  some  of  the  fresh  and  canned  products  are  too 
high  in  carbohydrate  to  come  in  any  of  these  six  groups.  These  items, 
which  are  listed  in  a  miscellaneous  group,  should  be  figured  individually 
at  their  o"wn  carbohydrate  values. 

The  carbohydrate  values  used  as  a  basis  for  this  classification  have 
been  calculated  as  ''nitrogen-free  extract,"  that  is,  as  ''total"  carbo- 
hydrate minus  the  fiber.  This  is  probably  a  fairer  measure  of  available 
carbohydrate  since  it  is  generally  considered  that  fiber  is  not  utilized 
by  the  body.  ^Miere  nitrogen-free  extract  could  not  be  calculated 
available  carbohydrate  has  been  estimated  as  the  sum  of  starch,  sugar, 
and  organic  acids. 

In  the  classification  that  follows  the  items  are  listed  alphabetically 
by  groups,  each  numbered  group  being  assigned  a  carbohydrate  value 
at  which  all  members  mthin  the  group  may  be  calculated.  Items  in 
the  miscellaneous  group  are  all  very  high  in  carbohydrate  content  and 
should  be  calculated  at  their  own  values  as  given  in  the  table  on 
composition.  Water-pack  and  juice-pack  canned  fruits  are  desig- 
nated, respectively,  as  w.  p.  and  j.  p. 

FRUITS  AND  VEGETABLES,  CLASSIFIED  AS  TO  CARBOHYDRATE  CONTENT 


Group  1  {3  -percent  carbohydrate) 


Asparagus,  fresh. 

Asparagus,  canned,  including  sieved. 
Asparagus-bean  sprouts,  fresh. 
Bamboo  shoots,  fresh, 
Basella,  fresh. 

Beans,  green  and  wax,  canned,  includ- 
ing sieved. 
Bean  sprouts  (from  mung  beans),  fresh. 
Beet  greens,  fresh. 
Broccoli,  fresh. 
Cabbage,  fresh. 
Cabbage,  Chinese,  fresh. 
Cauliflower,  fresh. 
Cauliflower,  canned. 
Celery,  fresh. 
Celery,  canned,  sieved. 
Chard,  fresh. 
Chayote,  leaves,  fresh. 
Chicory,  leaves,  fresh. 
Cornsalad,  fresh. 
Cress,  garden,  fresh. 
Cucumbers,  fresh. 
Dock,  fresh. 
Endive,  fresh. 
Escarole,  fresh. 
Fennel,  fresh. 
"French  endive,"  fresh. 
Lettuce,  fresh. 


Mustard  greens,  fresh. 

Orach,  garden,  fresh. 

Orach,  Peruvian,  fresh. 

Pokeberry  or  poke  shoots,  fresh. 

Purslane,  fresh. 

Quinoa,  fresh. 

Radishes,  fresh. 

Rhubarb,  fresh. 

Rhubarb,  canned,  w.  p. 

Rutabaga  tops,  fresh. 

Sauerkraut,  fresh. 

Sauerkraut,  canned. 

Seakale,  fresh. 

Sorrel,  fresh. 

Spinach,  fresh. 

Spinach,  canned,  including  sieved. 

Spinach,  New  Zealand,  fresh. 

Squash,  summer,  fresh. 

Taro  shoots,  fresh. 

Tomatoes,  fresh. 

Tomatoes,  canned. 

Tomato  juice,  fresh. 

Tomato  .juice,  canned. 

Turnip  tops,  fresh. 

Udo  shoots,  fresh. 

Vegetable  marrow,  fresh. 

Vinespinach,  fresh. 

Water  cress,  fresh. 
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Group  2  (6  percent  carbohydrate) 


Amaranth,  fresh. 
Anserine,  fresh. 

Beans,  hyacinth-bean,  pods,  fresh. 
Beans,    scarlet   runner,    green  pods, 
fresh. 

Beans,  snap,  green  and  wax,  fresh. 
Blackberries,  canned,  w.  p. 
Borage,  fresh. 
Cantaloup. 

Carrots,  canned,  including  sieved. 
Celery  root  or  celeriac,  fresh. 
Chayote,  fruit,  fresh. 
Chives,  fresh. 
Collards,  fresh. 
Dandelion  greens,  fresh. 
Dasheen,  leaves,  and  stems,  fresh. 
Eggplant,  fresh. 
Gooseberries,  canned,  w.  p. 
Jew's  mallow,  fresh. 
Kale,  fresh. 
Kohlrabi,  fresh, 
Lanibsquarters,  fresh. 
Leeks,  fresh. 

Melons,  honeydew,  casaba,  and  Span- 
ish, fresh. 


Muskmelons,  fresh. 

Nettle,  fresh. 

Okra,  fresh. 

Onions,  Welsh,  fresh. 

Palmetto  or  palm^etto  cabbage,  fresh. 

Parsley,  fresh. 

Peaches,  canned,  w.  p. 

Peppers,  green  and  red,  fresh. 

Pimientos,  canned. 

Plums,  excluding  prunes,  canned^  w.  p. 

Pumpkin,  fresh. 

Pumpkin  and  squash,  canned. 

Salad-rocket,  fresh. 

Soybeans,  green  shelled,  fresh. 

Soybean  sprouts,  fresh. 

Squash,  cushaw,  fresh. 

Squash,  winter,  fresh. 

Strawberries,  fresh. 

Strawberries,  canned,  w.  p.  and  j.  p. 

Strawberry  juice,  fresh. 

Sweetpotato  tops,  fresh. 

Taro,  leaves  and  stems,  fresh. 

Turnips,  fresh. 

Watermelon,  fresh. 


Group  3  (9  percent  carbohydrate) 


Applesauce,  canned,  unsweetened. 
Apricots,  canned,  w.  p. 
Artichokes,  globe  or  French,  fresh. 
Asparagus-beans,  pods,  fresh. 
Beets,  fresh. 

Beets,  canned,  including  sieved. 
Blackberries,  fresh. 
Blackberries,  canned,  j.  p. 
Blackberry  juice,  fresh. 
Blueberries,  canned,  w.  p.  and  j.  p. 
Brussels  sprouts,  fresh. 
Cape-gooseberry,  fresh. 
Carrots,  fresh. 

Cherries,  red  and  white,  canned,  w,p. 

Chervil,  fresh. 

Cranberries,  fresh. 

Currants,  fresh. 

Currant  juice,  fresh, 

Gingerroot,  fresh. 

Gooseberries,  fresh.  ^ 

Grapefruit,  fresh. 

Grapefruit,  canned,  w,  p,  and  j.  p. 
Grapefruit  juice,  fresh. 
Groundcherry,  fresh. 
Lemons,  fresh. 
Lemon  juice,  fresh. 


fresh. 


Lemon  juice,  canned. 
Limes,  fresh. 
Limes,  sweet,  fresh. 
Lime  juice,  fresh. 
Loganberries,  canned,  w, 
Loganberry  juice,  fresh. 
Mamey,  fresh. 
Mammee  apple,  fresh. 
Onions,  fresh. 

Oranges,  mandarin  type,  

Orange  juice,  mandarin  type,  fresh. 

Papayas,  fresh. 

Parsley,  Hamburg,  fresh. 

Peaches,  canned,  j,  p. 

Pears,  canned,  w,  p. 

Peas,  fresh  (very  young). 

Peas,  canned,  including  sieved. 

Peas,  sugar  peas,  green  pods,  fresh. 

Poha,  fresh. 

Pricklypear,  fresh. 

Prunes,  canned,  w.  p. 

Quince  juice,  fresh. 

Raspberries,  canned,  w.  p. 

Rutabagas,  fresh. 

Tangerines,  fresh. 

Tangerine  juice,  fresh. 


Group  4  {12  percent  carbohydrate) 


Apple  juice,  fresh. 

Applesauce,  canned,  j.  p. 

Apricots,  fresh. 

Apricots,  canned,  j.  p. 

Apricots,  canned,  sieved,  unsweetened. 

Beans,  lima,  green,  canned. 

Cherries,  sour,  fresh. 

Cherries,  red  and  white,  canned,  j,  p. 

Crab  apple  juice,  fresh. 


Feijoa,  fresh. 
Figs,  canned,  w.  p. 

Grapefruit  juice,  canned,  unsweetened. 

Grapes,  canned,  w.  p. 

Guavas,  fresh. 

Kumquats,  fresh. 

Lambsquarters,  Algerian,  fresh. 

Loganberries,  fresh. 

Loganberries,  canned,  j.  p. 
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Group  4  (12  ■percent  carbohydrate) — Continued 


Loquats,  fresh. 
Mulberries,  fresh. 
Oranges,  fresh. 

Oranges,  Seville  or  sour,  fresh. 
Orange  juice,  fresh. 
Orange  juice,  canned. 
Peaches,  fresh. 

Peaches,  canned,  sieved,  unsweetened. 
Peach  juice,  fresh. 
Pears,  canned,  j.  p. 
Pineapple,  fresh. 
Pineapple,  canned,  w.  p. 


Pineapple  juice,  fresh. 
Pineapple  juice,  canned. 
Pitanga,  fresh. 

Plums,  excluding  prunes,  fresh. 
Quinces,  fresh. 
Raspberries,  fresh. 
Raspberries,  canned,  j.  p. 
Raspberry  juice,  fresh. 
Rose  apple,  fresh. 
Soybeans,  dry  seeds. 
Surinam-cherry  or  pitanga,  fresh. 


Group  5  (15  percent  carbohydrate) 


Apples,  fresh. 

Beans,  broadbeans,  green  shelled. 
Beans,  red  kidney,  canned. 
Black-salsify,  fresh. 
Blueberries,  fresh. 
Blueberry  juice,  fresh. 
Cherries,  black,  canned,  w.  p. 
Corn,  fresh  (very  young). 
Grapes,  fresh. 
Huckleberries,  fresh. 
Huckleberry  juice,  fresh. 
Jerusalem-artichokes,  tubers,  fresh. 


Mangos,  fresh. 
Nectarines,  fresh. 
Oca,  fresh. 

Onions,  top  onions,  fresh. 
Papaws,  fresh. 
Parsnips,  fresh. 
Pears,  fresh. 

Peas,  fresh  (medium  mature). 
Pineapple,  canned,  j.  p. 
Salsifv,  fresh. 
Shallot,  fresh. 

Vegetable-oyster  or  salsify,  fresh. 


Group  6  (18  percent  carbohydrate) 


Beans,  baked,  canned, 
Carissa  or  Natal  plum,  fresh, 
Chayote,  roots,  fresh. 
Cherries,  sweet,  fresh. 
Cherries,  black,  canned,  j.  p. 
Corn,  sweet,  canned. 
Crab  apples,  fresh. 
Figs,  fresh. 
^     Garlic,  fresh. 

Granadilla,  purple,  fresh. 
Grape  juice,  fresh  or  bottled. 
Haws,  scarlet,  fresh. 


Horseradish,  fresh. 
Natal  plum,  fresh. 
Passion  fruit,  fresh. 
Persimmons,  Japanese, 
Pomegranates,  fresh. 
Potatoes,  fresh. 
Prunes,  canned,  j.  p. 
Prune  juice,  canned. 
Sapodilla,  fresh. 
Sapota,  fresh. 
Waternut,  tuber,  fresh. 


Miscellaneous  group  (high  carbohydrate) 


Apples,  dried. 

Apricots,  dried. 

Asparagus-beans,  dry. 

Bananas,  fresh. 

Bananas,  dried. 

Beans,  broadbeans,  dry. 

Beans,  kidney  or  common,  dry. 

Beans,  lima,  fresh. 

Beans,  lima,  dry. 

Beans,  mung,  dr}'. 

Black-eyed  peas,  dry. 

Burdock,  fresh. 

Cherimoya,  fresh. 

Cherries,  maraschino,  canned. 

Chickpeas,  dry. 

Corn,  fresh  (medium  mature  and  old). 
Corn,  dry,  sweet,  and  field. 
Cowpeas,  fresh,  green  shelled. 
Cowpeas,  dry, 
"Currants,"  dried. 
Dasheen,  tubers,  fresh. 
Dates,  fresh  and  dried. 
Figs,  dried. 

Fruits,  canned  in  sirup  (all  kinds). 


Garbanzo  peas,  dry. 

Jujubes,  fresh  and  dried. 

Lentils,  dry,  whole  and  split. 

Litchn  fruit,  dried. 

Marmalade  plum,  fresh. 

Peaches,  dried. 

Pears,  dried. 

Peas,  fresh  (mature). 

Peas,  dry,  whole  and  split. 

Persimmons,  native,  fresh. 

Plantain,  or  baking  banana,  fresh. 

Prunes,  fresh. 

Prunes,  canned,  sieved. 

Prunes,  dried. 

Raisins,  dried. 

Sapote,  fresh. 

Sugar-apple,  fresh, 

Sweetpotatoes,  fresh. 

Sweetpotatoes,  canned. 

Sweetsop,  fresh, 

Taro,  tubers,  fresh. 

Tomato  catchup. 

Yams,  winged,  fresh. 
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Fresh,  canned,  and  dried  fruits  and  vegetables  are  included  in  these 
lists..  Since  data  on  the  net  contents  of  the  can  have  been  used  in 
classifying  the  canned  foods,  a  serving  is  to  be  considered  as  the  solid 
portion  with  its  share  of  liquor  from  the  can.  Of  the  canned  fruits, 
only  the  water-pack  and  the  juice-pack  products  come  in  the  six 
classified  groups.  The  fruits  canned  in  sirup  are  high  in  carbohydrate 
and  are  therefore  placed  in  the  miscellaneous  group  where  they  are 
listed  collectively. 

The  dried  fruits,  as  such,  also  come  in  this  miscellaneous  group. 
In  the  dried  state  they  average  about  67  percent  of  carbohydrate, 
but  when  they  are  stewed  for  serving,  there  is  considerable  dilution, 
and  this  figure  is  lowered.  With  the  proportion  of  water  and  dried 
fruit  frequently  used  in  preparing  the  stewed  fruit,  the  dilution  would 
not  lower  the  proportion  of  carbohydrate  sufficiently  to  place  the 
product  in  the  classified  group.  If,  however,  the  fruit  is  cooked  with- 
out the  addition  of  sugar  and  with  enough  water  so  that  the  finished 
product  weighs  about  four  times  as  much  as  the  dried  fruit  used, 
then  the  dilution  will  be  such  that  the  cooked  fruit  may  be  classified 
in  the  18-percent  group. 

The  dried  vegetables,  represented  by  dry  legumes  and  dried  corn, 
come  in  the  miscellaneous  high-carbohydrate  group.  Even  fresh 
green  corn  and  fresh  peas  may  come  in  this  group,  if  they  are  not 
sufficiently  young,  since  these  vegetables  show  a  pronounced  increase 
in  carbohydrate  content  as  they  mature.  For  this  reason  only  very 
young  green  corn  and  only  young  or  medium  peas  are  low  enough  in 
carbohydrate  to  be  included  in  the  classified  lists. 

Mushrooms  and  algae  are  not  included  in  these  lists  since  their 
content  of  available  carbohydrate  is  negligible.  Avocados,  though 
not  high  in  carbohydrate,  are  also  not  listed  since  their  fat  content  is 
extremely  variable  and  apt  to  be  very  high. 

MISCELLANEOUS  PRODUCTS— SOUPS 

The  figures  for  soups  apply  either  to  canned  soups  or  to  those  pre- 
pared in  the  home.  Data  on  the  so-called  concentrated  canned 
soups  are  not  presented  here.  It  is  considered  that  when  they  are 
diluted  to  the  ready-to-serve  basis,  they  are  comparable  to  other 
soups. 
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